Characterization of two distinct dual specificity phosphatases encoded in alternative open reading frames of a single gene located on human chromosome 10q22.2.
Dual specificity phosphatases (DSPs) are members of the protein-tyrosine phosphatase superfamily that dephosphorylate both phosphotyrosine and phosphoserine/threonine residues in vitro. Many DSPs have been found to play important roles in various aspects of cellular function and to be involved in human disease. We have identified a gene located on human chromosome 10q22.2, which utilizes alternative open reading frames (ORFs) to encode the following two distinct DSPs: the previously described testis and skeletal muscle-specific dual specificity phosphatase (TMDP) and a novel DSP, muscle-restricted dual specificity phosphatase (MDSP). Use of alternative ORFs encoding distinct proteins from a single gene is extremely rare in eukaryotes, and in all previously reported cases the two proteins produced from one gene are unrelated. To our knowledge this is the first example of a gene from which two distinct proteins of the same family are expressed using alternative ORFs. Here we provide evidence that both MDSP and TMDP proteins are expressed in vivo and are restricted to specific tissues, skeletal muscle and testis, respectively. Most interestingly, the protein expression profiles of both MDSP and TMDP during mouse postnatal development are strikingly similar. MDSP is expressed at very low levels in myotubes and early postnatal muscle. TMDP is not detectable in testis lysate in the first 3 weeks of life. The expression of both MDSP and TMDP proteins was markedly increased at approximately the 3rd week after birth and continued to increase gradually into adulthood, implying that the physiological functions of both DSPs are specific to the mature/late-developing organs. The conserved gene structure and the similarity in postnatal expression profile of these two proteins suggest biological significance of the unusual gene arrangement.